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Long Ternl Health Projections
Alcohol Abuse-Related Hospitalizations

Under contract to the Indian Health SelVice (illS), Support SelVices, Inc. (SSI) developed a
methodology to facilitate long-term projections for specific disease and health categories. Such a
methodology can be used by IRS planners to model and predict levels of morbidity and mortality,
and to estimate the effects of specific health programs and intelVentions. For example, the long
term projection methodology (LTPM) developed in this project can be used to predict the number
of American Indians and Alaska Natives (AIlANs) who will become ill or die from various
conditions over the next 25 years if current health, and mortality patterns continue without further
improvements in treatment, behavior, and technology. Similarly, the LTPM could be used to
estimate the effects of advanced and innovative treatments and technology on Indian health.
Hospitalizations associated with alcoholism and alcohol abuse was selected as a "test bed"
application of the LTPM. In order to project the number of hospitalizations for this specific
disease category (alcoholism), SSI performed three basic tasks: 1) developed a set of criteria for
defining alcohol-related hospitalizations, 2) evaluated available data sources for predictor
variables, and 3) developed a data processing methodology to efficiently extract'and analyze the
relevant data.

A. Background
In 1979, under the auspices of the Department of Health and Human SelVices (DHHS), a set of
public health goals and objectives was developed. These goals and objectives were expressed in
Healthy People 2000: National Health Promotion and Disease Prevention Objectives (hereafter
referred to as Healthy People 2000). This report defmes goals and objectives for improving the
overall health status of the u.S. population. As a follow-up to Healthy People 2000, the IRS
developed specific objectives for the improvement of Indian health. The LTPM can be used to
help in the determination of the progress made over time toward the accomplishment of the
Healthy People 2000 objectives for AIlANs.

1. Alcohol Abuse and Indian Health. It has long been recognized that alcohol abuse represents
an important threat to the health of the nation and is an even greater threat to Indian health. It
has been estimated that 95 percent of AIlAN families are affected either directly or indirectly by
a family member's alcohol abuse. The yearly cost of treating alcohol and drug abuse for the total
U.S. population has been estimated to exceed $16 billion. In 1985, the total economic impact of
alcohol and drug abuse (including treatment, premature death, accidents, crime, and lost
productivity) to the nation was estimated to exceeds $1l4 billion annually. A study conducted
for the IHS estimated that the total economic impact on the AIJAN population exceed $800 _
million.
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Alcohol abuse, and misuse of other drugs, significantly increases the risk of infection by the
human immunodeficiency virus (HIV). Alcohol use during pregnancy is the leading preventable
cause 0 f birth defects and complications of pregnancy.
An estimated 75 percent of unintentional injuries (mostly automobile accidents) are alcohol
related. Unintentional injuries are the second leading cause of death among AIlAN men, and the
leading cause of death for those younger than age 44. The death rate of AIlANs due to cirrhosis
is approximately three times greater than the rate of the total U.S. population.
2. Project Purpose. In order to achieve the health promotion and disease prevention objectives
for AIlANs associated with Healthy People 2000, the illS has focused efforts on developing
analytic tools to improve the forecasting and estimation of the effects of its health programs
and interventions. This project used existing illS hospitalization data as well as data derived
from the 1980 and 1990 censuses to project the numbers of patients who will be hospitalized for
alcohol-related illnesses up to the year 2005.
3. Related Studies. Four studies related to the long term projection of health statistics andlor
the costs of alcohol abuse were identified; these four studies are summarized below.
a) The Value of Pharmaceuticals: A Study of Selected Conditions to Measure the Contribution

of Pharmaceuticals to Health Status, Schering Plough Corporation, March 1990. This study
examined the impact of pharmaceuticals on eight major diseases in the United States.
Epidemiological patterns of three infectious diseases (tuberculosis, poliomyelitis,
influenza/pneumonia) and three chronic diseases (cardiovascular disease, arthritis, and cancer)
were examined. Data spanning a 50-year period beginning in 1940 were analyzed, and age
adjusted rates were used as measures of mortality.
For each of the disease conditions selected for the study, mortality and morbidity trends were
examined to ascertain the effects of pharmaceutical interventions. The expected mortality rates
of the dise~e without interventions were compared to the observed mortality, and the number of
deaths avoided due to the use of pharmaceuticals was computed. The dollar benefits of reduced
morbidity and mortality were also computed.
This study and a follow-up (described below) represent good examples of assessments of the
long-term effects of health care interventions on morbidity and mortality.
The Value of Pharmaceuticals: An Assessment of Future Costs for Selected Conditions,
Schering Plough Corporation, February 1991. This study estimated the trends in the burden of
illness (morbidity, mortality, and resource use) for a period of 10-25 years, Five diseases were
evaluated: 1) cardiovascular diseases (CVDs), 2) cancer, 3) arthritis, 4) Alzheimer's Disease,
and 5) Human Immunodeficiency Virus (HIV). The impact of several factors (e.g., behavior,
medical care, and pharmaceuticals) on health status (morbidity and mortality rates) was
estimated using a "strait line" method.

b)
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The methods used in the current project represent an extension of those used in the Shering
Plough studies.
c) Costs to Society of Alcohol and Drug Abuse and Mental Illness. Research Triangle Institute
(RTI), 1980.
Conducted in 1980 for the Alcohol, Drug Abuse, and Mental Health
Administration (ADAMHA), this study identified and estimated the economic costs to society of
alcohol and drug abuse and mental illness (ADM). The comparisons were made by two
processes: 1) careful review and analysis of the most recent studies on ADM, and 2) application
of a single consistent methodology for cost estimation.
RTI assembled data on the incidence and prevalence of the ADM disorders and related problems,
health services obligations, productivity, and earnings estimates. In addition, for each cost
category, RTI assessed data availability and currency, appropriateness of data sets, and frequency
of data collection and publication.
The study findings included:
•

•

The estimated burden
of cost in 1980 of
alcohol abuse, drug
abuse, and mental
illness was $190.7
billion.
Alcohol
abuse
contributed the largest
share of these costs at
$89.5 billion.
The
estimated cost for
mental illness was
$54.2 billion; and drug
abuse
was
$46.9
billion.

FIglI'e 1: Pen:cnt that Disease Qnn1Ues to Buden
of Cost for Diseases

Drug Abuse 2S%

•

Treatment services for ADM problems are estimated at a combined cost of $31.6
billion (mental illness $21 billion, alcohol abuse $9.5 billion, and drug abuse $1.2
billion). These figures represent direct health services, including long and short-term
hospitalization, physician services and other services.

•

The cost of alcohol related deaths was estimated at $14.5 billion, of which $5.9
billion was motor vehicle deaths. Cirrhosis of the liver represented $3.4 billion and
homicide $2.4 billion.
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The most recent study conducted by the National Institute on Alcohol Abuse and Alcoholism
(NIAAA) concluded that there is no indication that the level or severity of alcohol problems in
the U.S. population changed throughout the 1970's. The prevalence rates of problem drinking
and its specific consequences remained relatively constant over the period of the studies.
However, the total magnitude of the problem has increased (with population growth).
d) Scope of the Problem of Alcohol and Substance Abuse Among American Indian and Alaska
Native CoTtUnunities, American Indian Health Care Association (AIHCA), 1992. This study,
conducted under contract to the IHS, estimated the financial and human costs associated with
alcohol and substance abuse. Using a methodology similar to that in the RTI study, AllICA
found that, in 1985, the economic burden of alcohol and drugs on the AJJAN population
exceeded $800 million.

SSI conducted an extensive review of data sources related to alcohol abuse among AIlANs. A
variety of IRS data sources were examined including outpatient and inpatient data, ATGS, and
CDMIS systems. The IRS Division of Patient Standards Branch (DPSB) provided invaluable
assistance in identifying and obtaining the data needed for the project.
Separate Logit regressions were computed for specific age groups of males and females.
Appendix 1 presents the logit regression method in greater detail.

A. Inpatient Data
Health care is provided by the IRS to AIlANs who reside on or near reservations. Inpatient care
is available at 43 illS hospitals, 7 tribally-operated hospitals, and in over 500 community
hospitals that provide services under contract to the IRS and tribes. Medical records of patients
discharged from IRS, tribal or contract hospitals are processed by the illS Division of Program
Statistics. The ICD-9-CM classification system is used to record patient diagnoses.
illS inpatient hospital records were available from 1977 through 1990; however, the fIles for the
years 1977-1979 used ICD-8 codes and had other anomalies that precluded their use. Therefore,
data for patients who were hospitalized for alcohol-related illnesses from 1980 to 1990 were
available to this project. For each admission, if anyone or more of ten distinct ICD-9 codes were
found, the admission record was selected. Duplicate records were eliminated using the patient's
social security number as a key. When the social security number was absent, patients' birth date,
sex, and tribe were used to match and eliminate duplicate records. The resultant data set
contained one record for each patient per year.
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B. Definition of alcohol-related hospitalizations
Working with the IHS DPSB, SSI formulated a definition of alcohol-related hospitalizations
based on the following ICD-9 codes 1:
291 '"
303
305.0
357.5
425.5
535.3
57 I .0-571.3
790.3
980.0

Alcoholic Psychosis
Alcoholic Dependence Syndrome
Incidental Alcoholism
Alcoholic Polyneuropathy (new)
Alcoholic Cardiomyopathy
Alcoholic Gastritis
Chronic Alcohol-related Liver Disease
Elevated Blood Alcohol (new)
Toxic Effect of Alcoholism

c. Data Groups used for projections
The data were aggregated into groups based on two variables, sex, and age group. There were
20 possible groups of data (2 sexes x 10 age groups). The two sex groups were male and female.
The 10 age groups were: 1) 14 and under, 2) 15-19,3) 20-24, 4) 25-34, 5) 35-44, 6) 45-54, 7)
55-64, 8) 65-74, 9) 75-84, and 10) 85 and higher. Separate projections were made for males
and females in each of the 10 age groups.

A. Limitations of Inpatient Discharge Data
The inpatient discharge data used in this study represent an important aspect of the morbidity
associated with alcohol abuse by the illS user population. Nevertheless, these data were selected
primarily for practical reasons. The inpatient discharge data were available in an automated
form for an 11 year period, and the data are believed to be generally reliable, valid, and
complete. Alternative data (e.g., ATGS) were unavailable, not automated, or were believed to
have a structure incompatible with the desired analytic approaches.
It is important to note that the inpatient data used in this study represent only a small portion of
the morbidity and mortality associated with alcohol abuse. For example, hospitalizations for
alcohol-related ICD codes are typically associated with consequences of long term, advanced
alcohol abuse (e.g., cirrhosis) with the exception of admissions for trauma accompanied by
alcohol toxicity. Thus, the inpatient discharge data identify only a small fraction of the total
burden of alcohol abuse on IHS resources and the illS service population.
I Alcohol-Relaled Mortalily and Years of POlentiai Life LoSI. US.• 1987: Morbidily and Mor1alily Weekly Repo<t. Cenlers for Disease Control. March

23. 1990. VoL 39. No. II.
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A complete picture of the scope of the effects of alcohol abuse, both now and in the future,
would require the examination of outpatient and other data.

B. Limited Time Span of Historical Data
Inpatient discharge data for the IRS user population were available for the 11 year period, 1980
1990. While this time span is a reasonable basis for projecting future hospitalizations, the data for
each year represents only one data point in the projection methodology. Greater confidence could
be placed on projections based on 20 or 30 data points. Furthennore, the farther into the future
data are projected, the less weight should be given to the projections.

c.

Objective, Empirical-Based Projections

Despite the limitations inherent in the available inpatient data, the projections of hospitalizations
associated with alcohol abuse are objective (uninfluenced by personal desires or expectations) and
are based on sound statistical procedures. These projections represent a valuable tool to IRS
planners who must make decisions and fonnulate policy despite uncertainty as to what may occur
in the future.

A. Decrease in Projected Hospitalizations
Projections for the year 2005 indicate a
Rgure 2: Number of AUAN s Hospitalized for
20 percent decrease in total (male and
Alcohol Related Causes
female)
alcohol-related
hospitalizations.
The
1,440 1200
iii Male
hospitalizations in 1988 are projected to 000
decrease to 1,149 in the year 2005 (see
BOO
Fig. 2). In 8 of the 10 age groups, the
number of projected alcohol-related 600
hospitalizations decrease each year for 400
both males and females. Furthermore, 200
the proportion of· the IRS user
0
2005
population hospitalized for alcohol1988
related problems similarly decreased
Year
each year. The projected improvements may be attributable to the positive effects of IRS
alcohol intervention programs and/or to the changes in patterns of medical care. For example, a
trend to treat the conditions associated with the ICD-9 codes in this project on an outpatient
(rather than on an inpatient) basis would produce the described results.
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B. Sex Differences in Actual and Projected Hospitalizations
Figure 2 shows that in 1988, the actual number of males hospitalized for alcohol-related causes
0,003) was 2.3 times higher than the number of females (437). Over time, the difference in
hospitalization rates for males and females is projected to decrease. Figure 2 shows that in the
year 2005, the projected number of males (768) hospitalized for alcohol-related causes continues
to exceed the number of females (381); however, the projected number of males hospitalized
drops from 2.3 to 2.0 times the number of females. Unfortunately, as will be shown below, some
of the attenuation of the sex difference in projected hospitalizations is due to an increases in
alcohol abuse by older women.
The remaining figures in this section (Figures 3-12) contain both actual data (for years 1980
1990) and projected data (from 1991-2005) for the number of males and females hospitalized for
alcohol-related causes. The actual data always shows somewhat inconsistent variation across the
years; contrastingly, the projected data tends to be smooth over the years. The smooth quality of
the projected data is the result of the projection methodology. The actual data are likely to vary
in a more or less random fashion around the predicted numbers. Nevertheless, given the known
population and hospitalization data, the projected numbers represent the best practical estimates.
1. Sex Differences by Age Group. In 1990 (using actual data), in each of the 10 age groups,
more males were hospitalized than females (see Figure 3); these sex differences were greatest in
two age groups (25-34, and 35-44). The smallest sex differences in hospitalization rates were in
the youngest 05-19) and the oldest (65-74 and 75+) age groups.
\

Agure 3: Num ber of Alcohol Related Hospitalizations In 1990 by Sex and Age Group

400
350
300
250
200
150
100
50
0
15-19

20-24

25-34

35-44

45-54

55-64

65-74

75-84

Age Group

2. Projected increase in alcohol abuse by older women. A similar pattern of sex differences
was found in the projected hospitalizations. For all age groups except for 55-64 (Figure 10) and
75+ (Figure 12), more males than females are projected to be hospitalized (see Figures 4-8 and
9). However, a different pattern of sex differences is projected for the 55-64 and 75+ age
groups. In these two age groups, after the year 2000, more females than males are predicted_ to
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be hospitalized. In both these age groups the numbers of females projected to be hospitalized
increases over time. In the oldest age group, 75+, both the projected number of hospitalizations
of both males and females increase over time.
It is important to note that there is relatively little data for the oldest group, 75+ years. In both
the actual and projected data, there are fewer than 20 males or females hospitalized in any single
year. Given the small numbers of individuals who were actually hospitalized from 1980-1990,
the projections for this age group should be treated with special caution. However, this caveat
does not pertain to the data for the 55-64 age group. The projections should "raise a warning
flag" concerning females in this age group.

Figure 4: Number of Alcohol Related HoapltaUzationaln 1990 by Sex and Age Group
400
350
300
250
200
150
100

SO
0
15·19

20·24
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35·44

45·54
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65·74

75·84

Age Group

Figure 5: Com parlson of Alcohol Hospitalizations from
1980-2005 for Ages 15-19
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Figure 6: Projected Number of Alcohol Related Hospitalizations
from 1980-2005 for Ages 35-44
350

•

Male

•

Female

~~~~

300
250
200
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Figure 7: tlJmber of Projected Alcohol Related I-bspitalizations from 1980-2005 for Ages
25-34
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Figure 8: Projected f'lJmber of Alcohol Related I-bspitalizations from 1980-2005 for Ages
20-24
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Figure 9: Projected Number of Alcohol Related Hospitalizations from 1980-2005 for Ages
45-54

250

--+-Male
_ _ _ Female

200

150

100

50

0

1980

1985

1995

1990

2000

2005

Year

Final Report - Long Term Projections Project

Page 10

Figure 10: Projected t-tJmber of Alcohol ~Iated Hospitalizations from 1980-2005 for
Ages 55-64
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Figure 11: Projected N.nnber of Alcohol Felated t-bspitalizalions
from 1900-2Qffi for ~s 65-74
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Figure 12: Projected NJmber of Alcohol ~Iated tbspitalizations from 1980-2005 for
Ages 75-84
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A long tenn projection method was developed in this project. This methodology is designed to
assist illS planners in estimating the levels of health problems in the future. The health problem
selected for this study was alcoholism and alcohol abuse.
Projections of the number of inpatient hospitalizations associated with alcohol abuse revealed two
major trends:
1. The problem of alcohol abuse is decreasing, but not fast enough. A 20 percent decrease in
hospitalizations is projected from 1990-2005. While this improvement is heartening, this
rate of improvement suggests that illS may fail to meet its objectives for the year 2000.
The illS objectives related to alcohol abuse are not stated in terms of hospitalizations (e.g.,
admissions or patient days). Objective 4.2b calls for a reduction of "cirrhosis deaths among
AIslANs to no more than 13 per 100,000 AIslANs (Age adjusted baseline: 25.9 per
100,000 in 1987)." Objective 14.4a calls for a reduction in "the incidence of fetal alcohol
syndrome (FAS) among AlslANs to no more than 2 per 1,000 live births. Baseline: 4 per
1,000 live births in 1987)."
Both these objectives call for 50 percent reductions in cirrhosis deaths and the incidence of
FAS. Thus, the 20 percent decrease in alcohol related hospitalizations projected in this
study does not bode well for the achievement of the IHS Healthy People 2000 objectives.
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2. The alcohol abuse problem may be worsening for women aged 55-64. Special attention
should be paid to determine the validity of this projection. If the projection is confmned,
interventions appropriate for women of this age group should be quickly implemented.
As a follow up to this project, IHS should consider using LTPMs to model and estimate
the results of different interventions designed to decrease alcohol abuse (e.g., Teen
Centers, Youth Regional Treatment Centers).
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Appendix 1. Logit Regression Methodology
1. Data Reduction and Preparation. IRS inpatient hospital records were available from 1977

through 1990. However, the files for the years 1977-1979 used ICD-8 codes and had other
anomalies that precluded their use. Data for patients who were hospitalized for alcohol-related
illnesses from 1980 to 1990 were available to this project. For each admission. if anyone or
more of ten distinct ICD-9 codes were found, the admission record was selected. Duplicate
records were eliminated using the patient's social security number as a key. When the social
security number was absent, birth date. sex. and tribe were used to match and eliminate duplicate
records. The resultant data set contained one record for each patient per year.
The data were aggregated into groups by year of admission, sex, and age group. There were 220
possible groups of data (11 years x 2 sexes x 10 age groups).
2. Age group Population Adjustments. Population statistics were available for the census
years 1980 and 1990 by age group and sex. Thus, the population for each of the inter-eensal
years was estimated by linear interpolation for each age group and sex.
To estimate the population from 1991 through 2005, a different approach was taken. First, the
number of births was available from 1987 and 1988 by age group and sex. The mean of these
two years was used as an estimate of the number of births for future years. This method was
used because the number of cases of alcohol-related hospitalizations expected for children was
not expected to be large. For other diseases in which the prevalence is more significant for
children, projections should be based on birth rates over a long period of time.
Based on the number of American Indians and Alaska Natives (AislANs) alive in 1988 by age
group and sex, the surviving population in future years was estimated, taking into account death
rates to detenmne the number surviving the next year for each age and sex. It was assumed that
the number of AIlANs alive in 1988 was evenly distributed within the age groups reported in the
U.S. Census. Thus, the population from 1988 was aged over a period of 17 years. The records
were then aggregated into age groups again.
3. Logit Regressions. Logit regressions were used to estimate the proportion of alcohol-related
hospitalizations from 1991 through 2005. For each of the 220 groups, a logistic regression was
calculated and these equations (covariance matrix) were used to estimate the proportion of
patients expected to be hospitalized for each age group and sex. Since it was expected that the
proportions would be close to zero, logistic regression was used instead of linear regression.
Although projections were made for 1989 and 1990. the actual population and births for those
years were used. The year 1988 was used as a starting date because death rates and birth rates
were available for this year. Finally, the proportions calculated from the logistic regression 
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were used with the population estimates to estimate the number of patients expected to be
hospitalized from the year 1991 through the year 2005 for each age group and sex.
a). Estimation of trends in cases as a proportion of the population. The population from 1981
through 1989 was estimated by linear interpolation between census years by age and sex. Cases
were depicted by age and sex from years 1980 through 1990 as a proportion of the total
population. A logistic regression was used to estimate trends in the proportion of cases over time
by age group and sex.
There were several advantages for using a logistic regression: 1) for those proportions near zero,
logistic regression avoids projecting negative proportions which might arise in a simple linear
regression, and 2) supports the changing variance by year of each proportion.
b) The logit regression approach consisted of 5 steps:

In general, the
AIlAN population is youthful with the median age being 23 years for AllAN residing on
reservations, compared to that of 32 years for the U.S. population as a whole. One of the
reasons cited for the youthful median age is the large proportion of the AIlAN population that
die before the age of 45.
1. Estimate the AIlAN population by age and gender from 1991 to 2005.

'.

2. For each year from 1989 to 2005, the number of people alive the succeeding year was
calculated by applying the mortality rate for each age group and gender to the number alive the
previous year.
3. It was assumed that the number of births each year from 1988 to 2005 was constant based on
the mean of the number of births in 1987 and 1988. This simple assumption was used because
younger ages contribute little to the cases of inpatient alcohol admission. For other disease
entities affecting younger ages, projections based on age-specific birth rate observed ·over a
longer period of time would be desirable.
4. Although projections were made for 1989 and 1990, the actual population and births for those
years were used. The year 1988 was used as a starting date because death rates and birth rates
were available for this year.
5. Finally, the proportions calculated from the logistic regression were used with the population
estimates to estimate the number of patients expected to be hospitalized from the year 1991
through the year 2005 for each age group and sex.
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